Identifying vertebral end plate lesions (schmorl's nodes) using a semi-automatic method by Newell, Nicolas et al.
This is the author’s version of a work that was submitted/accepted for pub-
lication in the following source:
Newell, Nicolas, Grant, Caroline A., Izatt, Maree T., Little, J. Paige, Pearcy,
Mark J., & Adam, Clayton J.
(2015)
Identifying vertebral end plate lesions (schmorl’s nodes) using a semi-
automatic method. In
Williams, Richard (Ed.)
26th Annual Scientific Meeting of the Spine Society of Australia, 10-12
April 2015, National Convention Centre, Canberra, A.C.T.
This file was downloaded from: http://eprints.qut.edu.au/87647/
c© Copyright 2015 The Authors
Notice: Changes introduced as a result of publishing processes such as
copy-editing and formatting may not be reflected in this document. For a
definitive version of this work, please refer to the published source:
IDENTIFYING VERTEBRAL END PLATE LESIONS (SCHMORL'S NODES) USING A 
SEMI-AUTOMATIC METHOD 
 
 
*Nicolas Newell, Caroline A. Grant, Maree T. Izatt, J. Paige Little, Mark J. Pearcy,       
Clayton J. Adam 
 
Paediatric Spine Research Group, Queensland University of Technology and Mater Health 
Services Brisbane Ltd, Queensland, Australia 
 
 
INTRODUCTION 
There is a large range in the reported prevalence of end plate lesions (EPLs), sometimes 
referred to as Schmorl's nodes in the general population (3.8-76%). One possible reason for 
this large range is the differences in definitions used by authors. Previous research has 
suggested that EPLs may potentially be a primary disturbance of growth plates that leads to 
the onset of scoliosis. The aim of this study was to develop a technique to measure the size, 
prevalence and location of EPLs on Computed Tomography (CT) images of scoliosis 
patients in a consistent manner. 
 
METHODS 
A detection algorithm was developed and applied to measure EPLs for five adolescent 
females with idiopathic scoliosis (average age 15.1 years, average major Cobb 60°). In this 
algorithm, the EPL definition was based on the lesion depth, the distance from the edge of 
the vertebral body and the gradient of the lesion edge. Existing low-dose, CT scans of the 
patients' spines were segmented semi-automatically to extract 3D vertebral endplate 
morphology. Manual sectioning of any attachments between posterior elements of adjacent 
vertebrae and, if necessary, endplates was carried out before the automatic algorithm was 
used to determine the presence and position of EPLs. 
 
RESULTS 
EPLs were identified in 15 of the 170 (8.8%) endplates analysed with an average depth of 
3.1mm. 73% of the EPLs were seen in the lumbar spines (11/15). A sensitivity study 
demonstrated that the algorithm was most sensitive to changes in the minimum gradient 
required at the lesion edge. 
 
CONCLUSION 
An imaging analysis technique for consistent measurement of the prevalence, location and 
size of EPLs on CT images has been developed. Although the technique was tested on 
scoliosis patients, it can be used to analyse other populations without observer errors in EPL 
definitions. 
